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DISPLAY UNIT PROBLEnS 

If you believe that you have a Display Unit problemi here are a 
few things you might check! 

1- Hit clear keyi can you enter data and do functions on the 
display! and does it stay theref 
YES. Goodi that's what you want. 
NO. Do you have a marker line on th_e Display after hitting 
the clear keyf 
YES. Skip to S. 

NO- Do you have anything on the CRTf 
YES. Skip to M. 

NO. Do you have +1B volts and +lb voltsf 
YES. Skip to 3. 
NO. Do you have lED AC voltage between pins I and 5 of 
the transformerf 
YES. Skip to E. 
NO. You either have the unit unpluggedi faulty switchi 
blown fulsen or capacitor C3 is bad- 
S. Do you have b.3 volts AC between pins 11 and 13 on transformer-! 
fi. b volts AC between pins fl and Ti also between pins ID and If 
Do you have IS volts AC between pins 5 and b and between b 
and If If you don't have all of the above-i change transformer. 
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3- You need both +15 and +113 volts to get the high voltage from 
the high voltage power supply. Thereforen look into the high 
voltage power supply or CRT for a possible failure. 
H- Now you have to figure out what you don't have- Do you have 
the proper amount of lines going acrossf 
NO. Possibly your vertical counter in the controller or 

vertical amplifier or vertical coil in the display or 
even the horizontal amplifier. 
YES- Do you have the proper length of each linef 
NO- Check your Horizontal Counter in the controllern and 
the horizontal and vertical amp cards and horizontal 
coil in the display. 
YES- Do you have normal diddle pulses on the screenf 
NO. Check your diddle F/F on card located at AS in the 
controller. Also diddle amplifier and phasing in 
display! you have an adjustment for both. 
YES. Is your raster squaref 
NO- Try adjusting the pots on the card located at Afl in the 
controllern also your centering adjustment and your 
yoke in the display. 
5. You have diddle pulses and the raster but no marker. Do you 
see a marker flash on display tube after pushing clear keyf 
YES. Try adjusting or swapping delay line. 
NO. Try swapping delay linei thumb pots on AM cardi video 
amp in monitorn circuit Ifi on All cardi the card at 
AMi !iJ3QQ on video generator! window card AlQi or display 
register at location A'l. 



H0-S3 



ti. Since you got a markeri half the battle is won. Can you enter 
characters on the screen will stayf 

YES. Greatn you have most of the first 13 cards in the main 
controller working. 
NO- Try doing a reader test. 
7- Did you get characters to stay on the screen when doing a 
reader testf 
YES. That eliminates your character generator! delay linen 

display register! and the window card- The only things 
that could hold you out from entering by keyboard isn 
the card at Alii the two plugs on your keyboard PI and 
PSt or the plug in back of the display. 
NO. Try grounding out TPS on card AIDt you should end up 

with a marker and a semi-colon in every display position. 
This should stay when you remove the grounded TP. If 
notn you have trouble in circulating your data through 
your delay linen windowi and etc 
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B3 
LINE PRINTER PROBLEnS 

To break down the problems of a printer in three major categories^ 
the first is Paper Motionn the second is Printing! and the third 
is getting the proper status- 
A- Paper Motion 

1- Can't do a Page Eject a. Circuit breaker blown 
by the button on the b- Printer is always ready 
printer. c The fifth card in the 

printer controller 
d- Card at location Ab of 
print head electronics 
e* +ST volts 

f. Paper Motion Drive Motor 

g. Paper Motion Clutch and 
Brake Assembly 

h. Paper Status Micro Switches 

5. No paper motion by a- Either card located at On li 

Local or Terminal modei or M in the Printer Controller 

but you can do a Page b. Bad cable between Terminal 

Eject by the button on Controller and Printer 

the printer. c Bad card in Printer Adapter 

d. Bad Delay Line 
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3- Paper Motion won't 
stop 



a. Bad format tape 

b. Bad brush on Format Reader 
c- Bad Magnetic pick-up located 

by paper motion motor 
d. Bad Brake on clutch and brake 

assembly 
e- Circuit breaker blown 

f. Bad electronic component in 
Relay Chassis 

g. Circuit card at location At 
in Print Head electronics 

h. Bad card at location DM in 
Printer Controller 



B- Ribbon Motion 

1. Prints but ribbon 
won't move 



a. Bad card in location DM in 
Printer Controller 

b. Bad card at location Ab of 
Print Head electronics 

c Bad relay or component in 

Relay Chassis 
d. Bad AC Motor or DC Motor 
e- Bad ribbon guide 



C Printing 

1. Prints right character 
in proper columni but 
smeared 



a. Check hammer and bank alignment 

b. Check adjustment of paper stop 
delay on Printer Controller 
card at location DM 



5. Drops characters always 
in same columns 



3- Drops the same 

characters throughout 
the line of print 



M- Drops characters and a 

adds zeros or spaces from b 

where it dropped these c 

characters d 



S. Printing the wrong 
characters 



a- Bad hammers 

b. Bad strikers 

c- Bad hammer drive cards 

d. Bad cards in Printer Controlleri 
most likely the one located in 
positions Dbi D6t DTi or ID 

e- Hemory Drive and Inhibit 
adjustments not right 

a- Bad Delay line 

b. Bad card in Printer Adapter 

c Bad cards in Printer Controller! 
most likely the cards located 
at OQi Dli DSt Oa-i QTn or 10 
Bad Delay Line 
Bad card in Printer Adapter 
Picking up bit 2 somewhere 
Bad cards in Printer Controller! 
most likely the ones located 
at OQt Oil DSi 07-, Ofli OT 

a. DRP Pulse out of adjustment 

b. Look for a particular bit 

that is being picked up or lost- 
Look in both Internal BCD and 
External BCD 

c- Bad Delay Line 

d« Card bad in printer adapter 
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b. Printing the wrong 

data in Local Mode but 
not in Terminal Mode 



e- Card in Printer Controller 

f. Drum Drive Belt slipping 

g. Magnet on end of Drum was 
put in upside down 

h. Bad Magnetic pick up 

a. The one thing that causes this 
is that the wire bundle going 
from the Capacitor Bank to the 
hammer drivers shorts to the 
frame of the printer. That 
gives you 2DV on the ground 
feeding back to the Terminal 
Controller. On the aCSD card 
there is an input labeled I3I3 
column Line Printer. This is 
tied to ground on the printer 
and with 50V on this it blows 
a chip or chips on the fiCSD 
card and also the fiJDD card in 
Reader Adapter- 

b. Mode F/Ft saying that the 
wrong mode has been selected-! 
there by giving a paper motion 
or decompress operation when 
it shouldn't. 
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aSM CARD READER 
TROUBLESHOOTING GUIDE 

This is only for the SSM-5 Card Reader. 

A. You believe your problem is with the Card Reader. I 
have neyer found or know of any problems that were found 
to be Card Reader problems that could not-i in some wayn 
be duplicated with an off-line list operation! or reader 
test. 

B. There are several different decks that I have found to 
be very useful in testing the Card Reader. Below are a 
couple. 

1. Make up a deck of about EDO cards with all characters 
on a card- 

2. Make up a deck of about HQQ cards with the letter "I" 
punched in column 1 and column fiO only- 

3. Make up a deck of about 5Q cards with a M punch in 
column ao only- 

^. Before using this deck you made run a bunch of new 

blank cards through and watch for card damage. You can 
usually see what is causing this damage by running the 
card through by hand- If there is no damage-i continue. 

S. By doing a list with the mentioned decks and by doing it 
over about M times you should see a print in column fiD 
all the way through. This should show that your Card 
Reader-, mechanically! is in pretty good shape. 
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C What arQ CHECK & ERROR conditions 

1. When your Check light comes on it usually means your 
input hopper is emptyi output stacker is fulli failed 
to feed a cardi got a card jami photo diode or lamp at 
the read ready station badi photo diode or lamp at the 
routing station badi clutch maladjustedn reed switches 
around dial indicator badi or card reader logic in the 
reader bad. 

2. When you get the Error light it means you have a light or 
dark error. This means that when the edge of the card 
covers the photo diode past the read diodes the edge of 
the card should also cover the read diodes and this is 
the dark check. Where all diodes should be dark or you 
get an error- Uhen the card goes past and uncovers this 
diode you have a light check where all diodes should see 
light or you get an error. 



HO-bO 



Mechanical Problems 

Most problems with the Card Reader are mechanical- Here 
are a few of the things to watch for- Some of these were 
taken from a Tech Tip. 

a- Hopper Empty Switch 

b. Broken Belt 

c- Broken Pully 



1- Fail to Feed 

•Cpicker arm does 
not operate} 



S- Check Condition 
■Ctrying to feed 
cards> 



d- Adjustment Linkage Slipping 
a- Lamp or Photo Cell bad in 

Read Ready Station 
b. Picker Knife Timing 
c Drive Rollers Slipping on Shaft 
d- Picker Knife Bad 
e- Throat-adjustment 

f. Card Deck 

g. Card Weight 

h- Plastic Picker Guard set to 

Close Holding Cards Up 
i- Broken or loose belt 
j- Broken or loose pully 
k- Nudge pawlsi {especially these> 

Make sure they are not hanging 

up. See Tech Tip S Nov. n7D 

Page Mao-T. 
1. Access door open or too tight 
m. Inject roller out of adjustment 
n- Card guide out of adjustment 
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3- Extra Feed 
^- Jam or Damaged 
Cards 



5- Skew 



b* Fail to Eject 



7- Read Errors 



Clutch-solenoid gap 

Throat knife adjustment 

Nudge pauls 

Drive Rollers 

Access door clearances 

Inject roller 

Card guides 

Card path roller and gaps 

Read station setting too high 

Pusher arms 

Burs and foreign objects in 

card path 

Nudge pawls 

Drive rollers 

Access door clearances 

Inject rollers 

Guide rails 

Read station drive wheel 

Skip through roller 

Anti back up springs 

Skip out wheel 

Pusher arms 

Drive rollers 

Broken belt or pulleys 

Loose belts or pulleys 

Lamp contact 

Read head alignment 
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a- A few other things 
to think about 



c- Loose Timing Disk 

d- Bad Photo diode behind Timing 
Disk 

e> Read drive roller 

f- Carborundum wheel 

g- Access doors too tight 

h- +SV adjustment 

a- Drive rollers between the 
input hopper and read ready 
station- These tend to come 
loose on shaftn causing 
intermittent checks. 

b. Input roller in the read ready 
station not adjusted right- 

c- Read station roller worn or 
tending to drive card at an 
angle- The top roller can be 
adjusted up or down-i or sidewaysi 
so watch this especially if 
you're skewing the back half of 
your card- Maybe you'll have 
to adjust this roller sideways if 
the carborundum wheel below it is 
worn on one side- 

d- The skip through roller is also 
something to watch for. When 
adjusting thisi the long nut on 
the rod driving this roller is 
not a turnbuckle- 
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e- The skip out rolleri if too 

tighti will tend to bend the top 
of a card- In facti all rollers 
will if they are too tight- 

f- Uatch the pusher pads in the 
routing station- They should 
push evenly. Also watch to be 
sure they are back far enough 
when a card is coming into this 
station- 

g. The drive rollers between the 

routing station and output stacker 
tend to come loose- This could 
cause a card to come out skewed 
or tilted and end up causing a 
jam- 

h- The output stacker assembly has 

a flap-i that when cards get jammed 
in this areai causes the flap to 
activate a micro switcht which 
also brings up a check conditon- 
Watch the little pivots on this 
flap for when they come loose 
it can cause intermittent check 
conditions- 

i- The picker knives should be 
checked so you can see through 
the alignment hole at BSD degreesi 
but before you cbeck this turn 
on the reader-i cycle it one time 
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and check the dial indicatorn 
make sure the pointer is 
pointing at D i B . Now shut 
the reader off and manually 
cycle the reader until you have 
35D degrees and then check the 
above adjustment- 
E* I want you to know about the noise that some card readers put 
out when the motor is first turned on. I: have seen this do 
different things in different parts of the 2D0 UTi such ass 
a. Overprint line 12 and 13 when doing a list- 
b- Setting the mode F/F making the terminal think 

it is connected to the computer- 
c Shooting paper out of line printef when the card 

reader motor starts, 
d- Setting the check F/F in the card reader causing it 

to power off again. 
e. It could do about anything! so check for this. 
There is a fix for the above and that is FCO PBSflD?. This is 
Triac which is mounted next to the starting relay on the motor. 
It looks like a little box about S" x 1" square with a few 
wires going to starting a relay. As far as I know this has 
always cured this noise problem. 
F. Here are some problems and possible corrections that you might 
have when doing a list operation* 

1* The last column printed -Cwith correct data> seams to Jump 
between column flO and flS on the line printer. This is 
usually the card reader mechanical adjustment! for your 
card is going through the read station too slow or your 
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column counter is strobing too fast- 
Check your rollers that drive your card to and through the 
read station. Check the gates so that you can slide the 
thickness of M cards under all the flaps of the individual 
stations- 
Also check the rails so that they don't bind the card- 

2- The last column printed is around 73 to 7fi- Your card 

is going through too fast or your electronics is too slow- 
If you have just put on a new carborundum wheel under the 
read station rolleri you most likely put on the wrong 
size-i for there was a batch of the wrong size wheels 
sent out- 

3- You're printing all the way across the printer. This is 
most likely a logic problem in either the card reader or 
card reader adapter logic in the controller. It could 
also be reed switch 305- 

L|. You're printing the wrong data. See if you can figure 
a pattern- There are quite a few things that could 
cause this-i such as: 
Card skewing 
Read station skewed 
+SV on card reader 
Card reader logic 

Adapter logic - remember the Hollerith decoder 
Delay Line 
Bad cable going from card reader and controller 
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I always tend to look for mechanical adjustments first. 
Then maybe swap the card reader delay line with the 
display delay linei since you're not using the display 
delay line in a list operation, flaybe only the information 
on the last half of the card is bad. I then would especial' 
ly say you're skewing the card relative of the read 
station. If it's only a few cards that are real badn 
maybe they're punched badly. Another thing to keep in 
mind if you get check errorsi is both read ready photo 
diode and output station photo diode cannot be covered 
at the same time. 
Once you have used your gauges to set up your input hopper 
and read station^ they should be OK unless you have a bad 
card jam or replace a component. This still needs to be 
checked at P.M. 
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3. You need both +12 and H-lb volts to get the high voltoge from the 
high voltage power • supply . Thcrcfore-i look into the high voltage 
power supply or CRT for a possible fallur!?* . 
^. Nov*; you have to .figure out what' you don»'t have«" Po you have the 
proper amount of lit'nes going acpd'ssf 

• NO. Possibly your vert 1 cot couhtc-r in the controller or . vertical 
amplifier or vertical coil in the display or eve ri the 
horizontal amplifier 
YES. Do you have the proper length of eacl^ line' 
NO. Check your Horizontal Counter in the controller-! and the 
horizontal and vertical amp cards and horizontal coil In 
" the display • 
YES. Do you have normal diddle pulses on the screen 
NO. . Check your diddle f^/? on card located at A2 in the controller 
Also diddle amplifier and phasing in di splay n you have an 
adjustment for both. 
YES. Is your raster square 

. NO. Try adjusting the pots on the card located at Afi in the 
controller! also your centering adjustment and your yoke 
*' -in the display • ^ 

S.* You have diddle pulses and the raster but no marker. Do you -^i^^s 
a marker flash on display tube after pushing -clear keyf 
YES. Try adjusting or swapping delay line 
NO. Try swapping delay line-i thumb pots on AM cardn video amp In 
monitor-! circuit la on All* card-» the, card at AM-» U300 on 
video generator-i window card AID •» or display register at 
location AT 
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Line Printer Problem^ 

To break down the problems of a printer In three major categor|esn 
the first is Paper Hotioni the second Is Printing-! and the third 
is getting the proper status* 



Paper Motion 

!• Can'^t do a Page Ejedt 

by the button on the 

printer 



No paper motion by 
Local or Terminal modei 
but you can do a Page 
Eject by the button on 
the Printer 



a« Circuit breaker blown 

b« Printer is always ready 

c» The fifth card in the printer 
controller 

d« Card at location At of print 
• head electronics 

c*' +21 volts 

Paper flotibn Drive Motor 

Paper Motioh Clutch and Brake 

Assembly 

Paper Status Micro Switches 

Either card located at O-i l-i 

or H in the Printer Controller 

b» 6ad cable between Terminal 
Controller and Printer 

€• Bad cafd in Printer Adapter 

d« Bad Peiay Line 



f. 

9- 

h. 
a* 
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3* Paper Motion won'*t 
stop 



a» Bad format tape 

b- Bad brush on Format Reader 

c» Bad Magnetic pick-up located by 

paper motion motor 
d« dad Brake on clutch and brake 

assembly 
Q'« Circuit breaker blown 
f» Bad electronic component in 

Relay Chassis 
g* Circuit card at location At. 

In Print Head electronics 
h» Bad card at location DM in 

Printer Controller 



B* Ribbon Motion 

%• Prints but ribbon 
won*'t move 



C* Printing 

1^ Prints right character 
in proper columnn but 
smeared 



ai. Bad card in location DM in 

Printer Controller 
b» Bad card at location At of 

Print Head electronics 
€• Bad relay or component -in . 

Relay Chassis 
d« Bad AC Motor or DC Motor 
e« Bad ribbon guide 

a« Check hammer and bank alignment 
b« Check adjustment of paper stop 

delay on Printer Controller 

card ;at location DM 
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2« Props characters always 
In Seme columns 



Drops the same 
characters throughout the 
line of print 



H* Drops characters and adds 
zeros or spaces from where 
it dropped these characters 



S« Printing the wrong 
characters 



a« 

b. 



a« Dad hammers 

b- Bad strikers 

c* Bad hammer drive cards 

d« Bad cards in Printer Control ler-i 
most likely the one located in 
positions Dbn Ofii OTi or 10 

«• Memory Drive and Inhibit 
adjustments not right 
Bad Delay line 
Bad card in Printer Adapter 
Bad cards in Printer Control leri 
most likely the cards located 
at ODi Dl-» DS-i Dfli OTi or ID 

a« Bad Delay Line 

b« Bad card in Printer Adapter 

c» Picking up bit 2^ somewhere 

d« Bad cards in Printer Control leri 
most likely the ones located 
at DO-i Oil OSi 07-1 Ofln DT 

a» DRP Pulse out of adjustment 

b« Look for a particular bit 

that is being picked up or lost* 
Look in both Internal BCD and 
External BCD 

c» Bad Delay Line 
. d« Card bad in Printer Adapter 
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b« Printing the wrong 

data In Local Mode but 
not In Terminal Mode 



e« Card in Printer Controller 

f. Drum Drive Belt slipping 

g. Magnet on end of Drum was put 
in upside down 

h«» Bad Magnetic pick up 

a« The one thing that causes this 
Is that the wire bundle going 
/from the Capacitor Bank to the 
hammer drivers shorts to the 
.frame of. the printer- 'That 
gives you 20V on the ground 
feeding. back to the Terminal 
Controller- On the flCSD Card . 
there is an input labeled 13Li 
column Line Printer- this is 
tied to ground on the printer 
and with 20 V on this it blows • 
a chip or chips on the 6CS-D 
, card and also the flJDD card in 
Reader. Adapt er- 

b.». Mode F/Fn saying that the 

wrong mode has-been selectedi 
there by giving a paper motion 
or decompress operation when . 
It shouldn'*t« 
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25M Card Reader 
Trouble-shooting Guide 



This is only for the HEM-2. Card Reader. 

A* You believe your problem is with the Card Reader« I 
• ,* • «•'■•*,•' 

have never* found or know of any problems that were found 

.to-be Card Reader problems that could. noti in some way-i 

be duplicated with ah off line 'list .operation-« or reader*. 

test* 
B. There are several different decks that I have found td' 

be ^Gry useful nn testing the Card Reader* Below are» a 

couple. 

1. Make up a deck of about BOO cards with all characters 
on a card. 

2.*' Hake up a deck of about 200 cards with the letter ^I^ 
punched ih column 1 and column fiO only- 

3. Make up a* deck of about SO cards with a M punch in 
column flO only. . • ' 

M. Before using this deck you made run a bunch of new 

.blank cards through and watch for card damage. You can 
usually see what is causing this damage by running the 
card through by hand. If there is no damage-* continue. 

S*. By doing a list with the mentioned ddcks and by doing it 
over about M times you should see a print in column fiO 
all the way through. This should show that your Card 
Reader-i mechanically-* is in pretty good shape. 
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Uhat ore CHECK a ERROR conditions 

1- When your Check light comes on it usually means your 
Input hopper is empty -i output stacker is fulli failed 
to feed a cardn got a card jami photo diode or lamp at 
the read ready station badi photo diode or lamp at the 
routing station bad-* clutch m^iladj'usted-i reed switches 
around dial indicator badt or card reader logic In the 
reader bad. • " 

2- Uhen you get the Error light it means you have a light or 

dark error* This means that when the edge of the card 

covers the photo diode past the read diodes the edge of 

the card should also cover the read diodes and this is 

* 
the dark check* Uhere all diodes should be dark or you 

get an error* When the card goes past and uncovers this 

diode you have a light check where all diodes should see 

light or *you get an error. < . 
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nechciniGal Problems 

Host problems with the Card Reader are mechanical • Here 
ard a few of the things to watch for* Some of these were 
taken from a Tech Tip* 

a« ' Hopper Empty Switch 

Broken Belt 

Broken Pully 



!• Fall to F^^d 

•Cplcker arm does 

not operate> 



?• Check Condition 
•^trying to fe^d 
cards> 



Adjustment Linkage Slipping 
Lamp or Photo Cell bad in 
Read Ready Station 

b. Picker Knife Timing 

\ * 

c. Drive Rollers Slipping on Shaft 

d. Picker Knife Bad 
e* Throat-adjustment 
f* Card Deck 

g« Card Weight 

h» Plastic Picker Cuard set to 

Close Holding Cards Up 
.1« Broken or loose belt .- 
j« Broken or loose pully 
k» Nudge pawlsn -Cespeclally these> 

Hake sure* they are not hanging 

up. See Tech Tip S Nov. nvo 

Page M30-1. 
!• Access door open or too tight 
m» Inject roller out of adjustment 
n» * Card guide out of adjustment 
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3« Extra fQ^d 

H* Jam or Damaged Cards 



£ . Skew 



y» Pail to Eject 



7.. . Rdad Errors 



Clutch-solenoid gap 

Throat knife adjustment 

Nudge pawls 

Drive Rollers 

Access door clearances 

Inject roller 

Card guides 

Card path roller and gaps 

Read station setting too high 

Pusher arms 

Burs and foreign objects in 

card path 

Nudge pawls 

Drive rollers 

Access door clearances . 

Inject rollers 

Cuide rails 

Read station drive wheel 

Skip through roller 

Anti back up springs 

Skip out wheel 

Pusher arms 

Drive rollers 

Broken belt or pulleys 

Loose belts or pulleys 

Lamp contact 

Read head alignment 
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&• -A few other things 
to think ^bout 



c« Loose Timing Pisk 

,d^ * Bad Photo" diode behind Timing 
Disk 

e« Read drive roller 

f • Carborundum wheel 

g«. Access doors too tight- 

h'« ; +57. Adjustment 

a*. Drive rollers between the 
input hopper and read ready 
station- These tend to come 
loose on shaft -i causing 
intermittent* checks. 

b« Input roller in the read ready " 
station not adjusted right- 

€• Read station roller worn or 
tending to drive card at an 
angle- The top roller can be 
adjusted up or-downn or sideway? 
so watch this especially if 
your«'e skewing the back half of 
your card- Maybe you •'11 have tc 
adjust this roller sideways if 
the carborundum wheel below it 
is worn on one side- 

d* The skip through roller is also 
something to watch for- When 
adjusting thisi the long nut on 
the rod driving this roller is 
not a tu^nbuckle• 



-le- 



-13-- 



e» -The skip out roller.-i if' too 

'tight -I will tend to bend the top 
of a card. In. fact i all rollers 
will if they are too tight* 

f« Uatch the pusher pads in the 
routing station. They should 
push evenly* Also watch to be 
sure they are back far enough 
when* a card is coming into this 
station* 

g» the drive rollers between the 

routing station and output stacker 
tend to come loose* .This could 
cause a card to come out skewed 
or tilted and end up causing a 
Ocirn* 

h« The output stacker assembly has 

a flap-* that when cards get jammed 
in this area-i causes the flap to 
activate a, micro switchn which 
also brings up a check condition* 
Uatch the little pivots on this 
flap for when they come loose 
it can cause intermittent check 
conditions* 

i» The picker knives should be 

checked so you can see through 
the alignment hole at 350 degreesi 
but before you check this turn 
on the reader •» cycle it one time 



and check the dial indicator^ 
make sure the pointer is 
pointing at D° J; 2°. Now shut 
the reader off and manually 
cycle the reader until you have 
3S0 degrees and then check the 
above adjustment- 
t* 1 want you to know about the noise that some card readers put 
•out when the motor is first turned on- I have seen this do 
different things in different parts of the 200 UT-i such as: 
a- Overprint line 12 and 13 when doing a list- 
b- Setting the mode F/F making the terminal think 

it is connected to the computer- 

■« . . 

^ c- Shooting paper out of line printer when the card 
reader motor starts- 
d« Setting the check F/f in the card reader causing it 

to power off again- 
e- It could do about anything-i so- check for this- * 
There is a fix for the above and that is FCO PBSflO?. .. This is 
Triac which is mounted next to the starting relay on the motor- 
It looks like a-.little box about 2V«* >< l**** square with a few 
wires, going to starting relay- As far as I know, this has 
always cured this noise problem-. 
p. * Here, are some problems and possible corrections that you might 
have when doing a list operation- 
1- The last column, printed {with correct data>seems to jump . 

between column SO and- fi2 -oh. the line, printer. This is usually 

' the card reader mechanical adjustmcr\tn. for your car^d. is going 



through the r^ad station too slow or your column counter is 

strobing too fast- ' . ' • • 

Check your rollers that drive your card to and through the 

read station. Check the gates so that you can slide the 

thickness of i| cards under all the flaps of the individual , 

stations- 

Also check the rails so that they don''t bind the card- 
s' The last column printed is around 73 to 7fi. Your card 

is going through too fast or your electronics is too slow- 

If you have just put on a new carborundum wheel under the 

read station roller-i you most likely put on the wrong sizei 

for there was a batch of the wrong size wheels sent out- 

3- You'*re printing all the way across the printer. This is 

•most likely a logic problem in either the card reader or 

card reader adapter logic in the controller. It could also b< 

re^d switch 305* 
M- .You''re printing the wrong data. See if you can figure a 

pattern. There are quite a few things that could cause 

thisn such as'! 

Card skewing 

Read station skewed 

+5V on card reader 

Card reader logic 

Adapter logic - remember the Hollerith decoder 

Delay line 

Bad cable going from card reader and controller 
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I always tend to look for mechanical ad justmGnts first* 
Then maybe swap- the card reader delay line with the 
display delay line-i since yout're. not using the display 
delay line in a list operation. Maybe only the information 
on the last half of the card is bad- I then, would especial* 
1y say you •'re skewing the card relative of the read station 
If it''s only a few cards that are real bad-i maybe they're 
punched badly. Another thing to l^eep in mind if you get 

check errorsn is both read ready photo diode; and output 

< 

station photo diode can not be covered at the same time- 
Gm Once you have used your gauges to set up your input hopper and 
read station-i they should be O.K- unless you have a bad card 
jam or replace a component- This still needs to be checked 
at P-M- 
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VR No. Tl 



TECH TIP 
•CSubmitted by Technical LiaisonJ 

SUBJECT: FROZEN PARTICLE BRAKE CLUTCH 
EflUIPHENT: 2E2-, ?-6i3i 17M2i'301Q-. 32SM 

The following procedure is reco.r.n-.ended by Rochester Division En- 
gineering to free a frozen particle brake or clutch. 

A. If clutch is frozen: 

1- Open circuit breaker CBOb. 

2. Remove sprocket cog belt. 

3. Turn on power. 

M- ijJork flywheel back and forth until it is f ree - 

S- Install sprocket cog beiti activate CBQfei- 

ia. Check format tape and paper strobe synchronization. 

B- If brake is frozen: 

1. Open circuit breaker CdOti. 

2- Remove sprocket cog belt- 
s' Switch clutch coil leads with brake coil leads at lTB-13 

and ITB-m- 

M. Turn on power. 

£. uiork flywheel back and forth until it is free. 

ti. Turn off power. 

?. Restore clutch/brake coil wiring at lTB-15 and ITB-m-i 
install sprocket cog beitn activate CBOb. 

a. Check format tape ana paper strobe synchronization- 
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Interim Tech Tip 31b 
SY No. 7b 



TECH TIP ISOO Series 
■CSubmitted by Technical Liaison} 



PliSI DEiSICMATION FOR DTL CHIPS 

The following table gives pin designations for the DTL chips used 
in the 1500 series I/O equipment. The shaded pins indicate there 
are two separate inverters in the chip. The white pins go with 
one inverteri the black with the other. 

The black bar on the PE^ and FBM chips indicates internal feed- 
back between black and white inverters •» forming a flip-flop- 
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INTEBRID CIRCUIT PIN ASSIGNMENTS 
and DIMENSIONS FOR 222 PRINTER 
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INTEBRID CIRCUIT PIN ASSIGNMENTS 

for 217 EQUIPMENT CONTROLLER 
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HIGH V0LTA6L- DESCRIPTION 

The DD^ll high voltage power supply is a^^C to DC converter. The octal 
power consumption of the supply is approximately twelve watts. The in- 
put power is supplied by two low voltage supplies -[positive? 15 volts 
and positive lb volts> which are located within the E!ll cabinet. The 
low DC voltage is converted to a high AC potential which is rectified 
to supply a DC value of lOiQOO volts to the picture tube. 

The high voltage power supply can be divided into four basic circuits: 

1- Jensen Inverter 

2- High Voltage Doubler 
3. Low Voltage Boost 

^. Regulator 

The Jensen Inverter -Ccommonly referred to as a chopper> is the circuit 
consisting of transformer Tin transistors (21 and (32-j and the primary 
of the high voltage transformer T2 • 

This circuit provides p'.-kt^T^ to the high voltage transformer and re- 
ceived its power from the positive potential stored in capacitor C2 • 
The potential is maintained near +fi volts by the conduction of tran- 
sistor (23- This voltage is felt on the collector of trahsistor (21 and 
(22 thru the primary of the high voltage transformer. There will also 
be a positive voltage supplied to the bases of these transistors thru 
R^"« R-,-* and T, . -CRy and C^ are referred to as the chopper starting 
nctwof^k> The transistors are now forward biased and one will start 
conducting -{for example assume (21}. The resulting current flow will 
be felt by the saturable transformer Tl. This transformer is wired 
in a positive feed-back ifenner. Dhen saturation is attained •» the col- 
lapsing field will result in a positive voltage on the base of (22 
•Cdrive (32 into conduction} and a negative voltage on the base of (21 
■Ccut (21 off}- 

This oscillation will continued until the removal of power from C2 . 

Each time (31 or (22 conductn current will pass thru the primary of T2 
the high voltage transformer. This current will induce a voltage of 
StOOO voltG in the 2D0D turn winding. This voltage is then recT:ified 
by the voltage doubler circuit VI and V2 and filtered by C7t RIT and the 
capacitance of the CRT day coating to ground* The high voltage at the 
post accelerator should be IQtOOO volts with M volts of ripple. 

The one; turn winding of transformer T2 supplies the filament voltage 
to VI and V2 - The voltage induced in this winding is higher T;:han re- 
quired by the tubes with makes it necessary to add R12 and R13. 

The 2000 turn winding of T2 is tapped at 200 turns which provides SOQ 
volts to the half wave rectifier circuit CRb and CL. The DC voltage 
developed is +500 volts which is used for CRT control- 
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The remaining winding on T2 is a 3 turn winding used for sensing the 
flux of the transformer. The flux will \/ary as the load on the supply 
is changed- This change induces a voltage in the 3 turn winding which 
feeds the regulator portion of the power supply. The regulator will 
then try to compensate for the flux change by either increasing or de- 
creasing the supply voltag'e thus maintaining a constant 10-iODD volts 
output. 

The induced voltage of the 3 turn winding is approximately IM volts 
pp. This voltage is half wave rectified by CRS and filtered by C^. 
The DC value across CM should be near +fi volts. Potentiometer Rll 
varies the base voltage of fit. This potentiometer is the high voltage 
adjustment. 

Transistors (25 and Qh form a differential amplifier. The base voltage 
of (25 is maintained at +2.[3 volts by zenner diode CRM. The emitter 
voltage of QS is dependent upon the amount of conduction by fib- As 
fib conducts morei the voltage drop across RIO increases thus increasing 
the emitter/base bias of QS • The resulting decrease in conduction of 
fiS reduces the Voltage drop across RT . 

It can now be seen that the voltage across RT will be determined by the 
voltage induced in the 3 turn winding of T2. 

The voltage developed across R*^ controls the amount of conduction of 
transistor fiM. As the voltage of R^ increasesn the base of transistor 
QH goes positive and fiM conducts more. The collector of fiM now be- 
comes less positive which recuces the forward bias of fi3. The conduc- 
tion of fi3 decreases which results in a less positive potential being 

on C2 - 

f 

The reduced voltage now feeding the chopper will result in a lower con- 
duction of (21 and fi2 which will decrease the voltage induced into T5- 
The end result is a decrease in the high voltage output. 

In the event that horizontal sweep were lost and high voltage was main- 
tained-! the face of the picture tube would be damaged by the consentra- 
tion of electron bombardment in a very small area» 

To prevent this-» the high voltage should be turned off if the sweep is 
lost- This is accomplished by the introduction of Rb-i R7^ C3t CRE 
and CR3 to the circuit- 

The input to CR3 is a negative signal produced by the horizontal ampli- 
fier- The amplitude of this signal is sufficient to charge C3 nega- 
tively. The negative voltage will then maintain a reverse bias condi- 
tion of diode CR2- 

Diode CRE will remain reverse biased until the removal of the horizon- 
tal signal from CR3. Capacitor C3 will now discharge-i and diode CRE 
will be forward biased by the positive voltage of the +12 volt supply. 
The positive voltage will drive transistor fiM into saturation which 
will then cut off transistor (23- Power will now be removed from the 
chopper and high voltage operation will cease. 
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The maximum allowable voltage of the emitter/base junction of Q3 is 
near M..S volts. Exceeding this amount would destroy the junction. If 
transistor QH suddenly went into saturation -Closs of horizontal! the 
base of C23 would be drawn very near to ground potential. Capacitor 
C(2 would still be charged to +6 volts which would now exceed the maxi- 
mum junction voltage. To prevent junction damage diode CRl is placed 
from emitter to base. This diode will discharge capacitor CE thru 
transistor (3M and prevent any damage to transistor c23 junction. 
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CE3DM Card Reader Adjustments 
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LOCATION: . TORRCE 
LOCATION: GCYDSO 



Vince-i I will pass along some good information on adjusting 
200 UT Readers which I picked up from George Roepe on his 
recent support trip to (Zalgary. You may wish to put it in CE 
News . 

1. Adjust guide rails by the manual^ That isi they must be 
parallel and of specified clearances. Do not attempt to 
steer the card by tweeking at rails to compensate for card 
skew. 



2. 



3. 



M. 



Steer the card so that it does not skew or fish-tail by 
lateral adjustment of the pressure roller at the read 
station-, and by the inject assembly. The sping post on the 
inject assembly should be formed so that the spring is 
pub 1 1 lOt'itju" VkiiLic-ally oiiCi Tiot ctci GhoTp CT. glc* Fcr.7. thc 
spring post by ^f ine tuning^ to steer the card in a straight 
line. If the inject assembly-, the pressure-roll assembly 
arQ adjusted by observing card movementi and if the Pre-Read 
Station - Card Step clearances avQ correctn the card will not 
skew. 

To position the lamp at the Fibre Optics-, disregard the 
manual. Uith power on-i place a sheet of paper over the 
optics and check the IM levels visually for dark patches or 
shadows. Move the lamp until no shadows are visible or at 
least for most optimum position. The lamp may be as much as 
li/H inch plus away from the optics. 
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fault whereby the reader would go into CHECK 
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^CE3Q4 Card Reader Adjustments^ 



Card Step is available by removing the Pre-Read station which is 
mounted with 3 screws and locating pins. 
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^-EC'riCATlO.'.-S A»;E on a per UNiT DASIS. 

•^.' G S^A'.L he I'-i ACCORDAf.'Ct WITH APPLICABlF LOCAL AND NATIONAL COOES. 
'RCuIT tSTAX'-R PA';SLS, CIPCJIT 3RCAJ<ERS, MAOf:ETlC CONTACTOF<S,».'A!,V POWER 
•EOT S ■'ITCHES. JUNCTION BOXES AND ALL WIRING SHALL BE FURNISHED 3Y THE 

••;f p' ioo to ccvputer equipment -NSTALLATION. 

.•zn S)-ouLO allov/ for circuit epf.ak'er aoc'itions commensurate With 

•-• EXPANSION PLANS. 

•.E° SHOUlO AL'.C'.V 4 FEET F/TRA POWER CORD FOR CONNECTION OF CONNECTOR. 

•.i?.ES CN FLOC:^ PLAN IND'CATE FLOOR CUTOUTS FOR PASSAGE OF LOGIC 

:v/':s CA9i.ES. 

.T 300't TE'^PERATUWE RfNCt' OO'-PS'F RELATIVE HUMIDITY RANGE- 30-80%. 
- C'''C«riO-.'. CU EOUlPVEf.T NOT SHOWN, CONTACT CONTROL DATA'S COMPUTER 

.. •iECViN'i Pr-'RCaENTATlVF.. 
.*'. . EST "ATES FOT iN'OTMATIOf; ONLY. 
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IRS REMOTE TERMINAL SYSTEM TEST PROCEDURE 



RESPONSIBILITY 



ACTION 



Customer Engineer» 
IDRS S ite 



1. Receives notification from IRS 

Operations personnel of an exist- 
ing Remote Terminal problem via 
EOR. 



2. Contacts customer on Remote Site 
via phone and determines nature 
of ma 1 funct ion- 

3. If problem is such that corrective 
action is not immediately apparent r 
the DMRTT will be put on line at 
the Central Site. This maintenance 
action must be coordinated with IRS 
operations personnel - 

M. The Central Site C-E- conducting 

the test will refer to the attached 
configuration sheet, to determine 
the appl icable data set and the 
Remote Site Address chart to 
establ ish the proper tester address- 
ing . 

S- Testing will commence with the 

Customer and all references will be 
made to IRS. TUID numbers only 
while conversing with the customer- 

b . Testing of the Remote terminals 
will start at Equipment address 
^0^ and continue sequentially 
through all terminals. 

7. If during this test, it is deter- 
mined that any Remote Displays 
cannot be addressed or Data being 
transmitted is not acknowledged at 
the DMRTT, testing should continue 
throughout the Daisy Chain until 
access to all Remotes has been 
attempted- 
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RESPO.NJSIBILITY 



ACTION 



Customer Engineer* 
IDRS Site -Ccontinued} 



Remote S ite C -E • 



fi» The results of the Remote Terminal 
Test will be determined by" the 
operator of the DHRTT, who will 
then determine if the Remote C.E. 
is required on site. 

*i- The Remote site C-E- will be notified 
immediatelyr if the above require- 
ment exists. At this timer the 
Central Site C-E. should discuss 
the problems encountered and make 
necessary arrangements for co- 
ordinating and resolving the 
problem. Results of this test are 
to be documented in the Remote System^s 
Activity Log. 

1- Provides necessary testing locally 

of Remote Terminals ASAP after notifi- 
cation from the Central Site C.E. 
•CA terminal tester will be taken 
to the site when notified of a pro- 
blem. 

B- Upon completion of the local testr 

coordination will be affected with the 
Central Site C.E. to indicate action 
taken and/or action requiredr to 
restore the Terminal to Operation- 
s' If ^Real Time^ is down r and additional 
tests are requiredr coordinates with 
Central Site C.E. to schedule such test- 

M. Verifies data received is correct and 
is at the Display address indicated 
by the person operating the DHRTT at 
the Central S ite- 

S- Notifies the Central Site C.E. of 

existing requirements for sub-assemblies 
controlled by the Austin Repair Center. 
Provides Central Site C-E. with 
specific shipping address. 



Page - 3 - 



RESPOiNJSIBILITY 



ACTION 



Central Site C-EI 



Remote S ite C -E • 



1. Upon receipt of a request from a 
Remote Site for sub-assemblies 
required to return a terminal to 
operation! the following information 
will be provided: 

a> Availability of Component. 

b> ]>ate component can be shipped. 

c> Waybill number* 

d> Airline and flight numberr if 
avai 1 able. 

5. Enter the above information in the 
Remote Terminal shipping status I og - 



!• Upon receipt of necessary components 
and completion of i nsta 1 I at ion r the 
unit should be tested locally with a 
tester prior to returning it to an 
^on 1 ine^ status - 

B. Maintain close coordination with the 
Central Site C.E- during problem 
periodsr to insure current status 
is maintained- 
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I.D.R.S . 

REHOTE ADDRESS CHART 
CHANNEL 7 - EfiUlPHENT S 



CITY CONTROLLER CRT/KEYBD- 

ADDRESS ADDRESS 



HOUSTON 
HOUSTON 
HOUSTON 
HOUSTON 
HOUSTON 


IbO 



1 

3 
M 


SHREVEPORT 


.Ibl 





LITTLE ROCK 
LITTLE ROCK 
LITTLE ROCK 
LITTLE ROCK 
LITTLE ROCK 


IbS 



1 

a 

3 


ODESSA 


IbQ 





LUBBOCK 


Ibl 





AMARILLO 


lb2 





SAN ANTONIO 
SAN ANTONIO 
SAN ANTONIO 
SAN ANTONIO 
SAN ANTONIO 


1L3 




I 

2 

3 

^ 


CORPUS CHRIS TI 


IbM 


D 


NEU ORLEANS 
NEU ORLEANS 
NEU ORLEANS 
NEU ORLEANS 
NEU ORLEANS 
NEU ORLEANS 






1 
a 



1 

2 


AUSTIN 
AUSTIN 
AUSTIN 
AUSTIN 


lt>2 


• 
1 
2 
3 



I.R.S. 


DHRTT 


I.D. NO. 


ADDRESS 


EBOl 


mi 


EBD2 


iM2 


EB03 


m3 


EBDH 


mM 


EBDS 


ms 



CA20 mi 

BAOl - • mi 

BA02 ma 

BADS 143 

BAOM m4 

B.^os ms 

FB20 mi 

FB3a im 

PBMD • • ' mi 

Ecol • mi 

ECDE ms 

EC03 m3 

ECOM m4 

ECUS ms 

EC30 mi 

CAOi mi 

CADb l^E 

CAOM m3 

CA02 mi 

CA03 'I'i^ 

CAOS m3 

EAOl mi 

EADE mE 

EAD3 m3 

EADM m4 
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RESPCMSIBILITY 



ACTION 



Central S i te C •£ • 



Remote S ite C -E • 



e. 



2. 



Upon receipt of a request from a 
Remote Site for sub-assemblies 
required to return a terminal to 
operation* the following information 
will be provi ded: 

a> Availability of Component. 

b> Date component can be shipped. 

c> Waybill number- 

d> Airl ine and fl ight number* if 
ava liable. 

Enter the above information in the 
Remote Terminal shipping status log. 



Upon receipt of riecessary components 
and completion of i nsta 1 1 at ion r the 
unit should be tested locally with a 
tester prior to returning it to an 
^on 1 ine^ status . 

Maintain close coordination with the 
Central Site C-E- during problem 
periods* to insure current status 
is ma inta ined. 
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FT. 
FT. 
FT. 
FT. 
FT. 



UORTH 
UORTH 
UORTH 
UO.SITH 
UORTH 



TULSA 

WICHITA 
WICHITA 
UICHITA 
WICHITA 

KANSAS CITY 

DALLAS 
DALLAS 
DALLAS 
DALLAS 
DALLAS 
DALLAS 



OKLAHOriA 
OKLAHOriA 
OKLAHOHA 
OKLAHOHA 
OKLAHOHA 



CITY 
CITY 
CITY 
CITY 
CITY 



ALeUi3UER(3UE 
'ALBUQUERQUE 
ALBU£3UER(3U£ 



HANMEL ? 


- ECJUIPHENT 


3 


IbO 



1 
2 
3 
H 


FBDl 
FBD2 
FBD3 
FBOM 
FBDS 


1^1 


Q 


DA2D 


lb2 



1 
2 
3 


AAOl 
AA02 
AAQ3 
AADN 


lb3 





AA2D 




D 
1 
2 
D 
1 
3 


FAOl 
FA02 
FAOL 
FAD4 
FAD3 
FADS 


lb2 



1 
2 
3 
H 


DADl 
DAD2 
DA03 
DAQM 
DADS 


IbO 



1 
2 


GAOl 
GAD2 
CAD3 



mi 
ma 
m3 
mM 
ms 

mi 

mi 

143 
144 

141 

141 

14a 

143 
141 
142 
144 

141 
142 
143 
144 
145 

141 
142 
143 



EL PASO 



ILl 



EC20 



141 



Figure 1-6 shows t lie f ion f interconnection cable configuration 
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TO INDICATOR PANEL 



SrtORl LINE 
I/O CHANNEL 



Figure 1-6. Cable Connections (Fronf View) 
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SUCTION I 



GENERAL DESCRIPTION 



The buffered confro I Icr module, flcjure 1-1, contains the main control logic 
for a communications terminal. A termii.al consists of the buffered controller and 
an input/output device (Display/Keyboard Station, Printer/Keyboard Station, etc.). 
The terminal communicates v/ith a central processing site via an RS232 compatible 
modem. The buffered controller module processes data v/ithin the terminal and 
coordinates data flow between the terminal and the central processing site. 

The buffered controller is usually mounted inside the cabinet of the associated 
input/output device. • 




Figure 1-1. Buffered Controller 
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